I. Introduction
The impact of trade liberalization on growth and poverty is of major interest to academics and policymakers. Empirical studies show that trade is important for stimulating economic growth and structural change, which, in turn, can lead to higher incomes and the reallocation of production and consumption (Winter 2004 , Dollar 1992 , Frankel and Rose 1999 . However, some questions still exist as to whether or not trade liberalization is beneficial for poor households.
The Lao People's Democratic Republic (hereafter Laos) is a Least Developed Country (LDC) in economic transition, and a large development gap exists between Laos and other countries (Kyophilavong et al. 2013) . Laos' national development goal is to graduate from LDC status by the year 2020, while balancing economic, social, and environmental issues (The Government of Laos 2004 Laos , 2006 . It is liberalizing trade to increase economic growth and reduce poverty. As one of its most significant steps toward trade liberalization, Laos joined the Association of South-East Asian Nations Free Trade Area (AFTA) in 1998.
Laos has achieved economic growth in the past decade along with remarkable poverty reduction. However, Laos still faces various economic problems. Despite jei Effects of AFTA on Poverty: Evidence from Laos reducing poverty gradually, its level is still high, especially in rural areas, and inequality has increased (World Bank and DOS 2009) . Therefore, some questions persist concerning whether trade liberalization efforts such as AFTA will exacerbate or alleviate poverty in Laos. In fact, the agreement could have both positive and negative impacts on poverty, depending on changes in household income, factor markets, and household and commodity markets (Winter 2004, Ravallion and Lokshin 2008) . However, very few studies have focused on AFTA's impact on poverty in Laos. Most studies are descriptive analyses that do not use comprehensive economic models (Athukorala and Menon 1997) .
Given the fact that research on these issues is so limited, the impact of AFTA on macroeconomic variables and poverty is still unclear. Therefore, we use the Computable General Equilibrium (CGE) model and microsimulation to analyze the impact of AFTA on macroeconomic variables and poverty in Laos. The results of this study are vital to formulating appropriate policies for gaining the maximum benefits from AFTA.
This study makes three main contributions to the literature. First, it is a pioneering study in linking the CGE model and microsimulation to analyze the impacts. of AFTA on poverty in Laos. Second, we consider the Foreign Direct Investment (FDI) impact and the improvement in trade facilitation from AFTA to capture dynamic trade liberalization impacts. Third, in order to investigate the impacts of AFTA on poverty in more detail, a logit model is used to analyze the factors that influence the winners and losers from AFTA.
This paper is organized as follows. Section II gives an overview of Laos' current economy, trade, and poverty. Section III reviews the key literature related to the subject of trade liberalization under ASEAN and its impacts on poverty. Section IV describes the research method used in this study. Section V presents the results, and Section VI offers the conclusion. economic growth. Economic growth averaged about 8.02% over the 2006~2013 period, which is faster than that in the previous periods of 1990~1995 (6.28%), 1996~2000 (6.17%), and 2001~2005 (6.24%).
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Even though Laos has maintained high economic growth, low inflation, and a stable exchange rate, serious macroeconomic challenges remain. First, Laos faces chronic twin deficits in government and trade balances. Second, a huge gap exists between savings and investment. The savings rate is low because average incomes are low. Third, it also faces a high external debt burden. Fourth, because Laos' economy heavily depends on its resource sectors, 2 growth in other sectors is limited, thereby causing a negative long-term impact, known as the Dutch disease.
The national goal of Laos is to eradicate poverty by 2020. To achieve this, the Lao government has implemented the National Growth and Poverty Eradication Strategy (NGPES), which is an overall development and poverty alleviation framework (The Government of Laos 2004). The World Bank and Department of statistics (2009) show that the incidence of poverty has fallen from 46% in 1993 to 39% in 1998 and further to 33.5% in 2003 and to 28% in 2008 . Inequality has also been reduced since 1993. The Gini coefficient index increased from 30.5% in 1993 to 34.9% in 1998. However, the index declined to 32.6% in 2003 and increased to 35.4% in 2008. Prior to 1986, the Lao government controlled foreign trade. The government used a battery of interventions, including foreign exchange controls, protective tariffs, and import restrictions, to rescue its declining foreign exchange reserves. It monopolized both exports and imports, except the trade carried out by joint public and private companies or a few state enterprises. However, the government liberalized the external trade system in 1987, which resulted in the elimination of most restrictions on trade in 1988.
Together with continued domestic liberalization, Laos has integrated into the regional and global economies. Laos joined ASEAN in 1997 for geopolitical and economic development and has gradually integrated into ASEAN over time. The agreement on the Common Effective Preferential Tariff (CEPT) scheme for AFTA required Laos to eliminate all import duties by 2015.
The trade trends indicate that Laos has faced a chronic trade deficit since introducing 1 The engine of growth during this period was FDI inflows in the mining and hydroelectricity sectors through production and exports. For a more detailed discussion of the impact of FDI on these sectors on the Lao economy, see Kyophilavong and Toyoda (2008) .
2 According to the World Bank (2010), the resource sector contributed about 2.5% points to the growth rate from 2005 to 2010. The resources sector accounted for about 70% of all exports in 2010, a share that is expected to increase under expected ongoing development in the hydroelectricity and mining sectors. Revenues from the resource sector as a share of total revenues rose to 2.6% of GDP in 2010, a share that is expected to rise in future.
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Effects of AFTA on Poverty: Evidence from Laos the NEM in 1986, although the situation has recently changed. Laos imports various goods from other countries, ranging from light and heavy manufacturing goods to processed food, textiles, and clothing. Imports from Thailand account for 60% of all imported goods (Oh and Kyophilavong 2014) .
Laos' main export commodities in 2008 were textiles and clothing, light manufacturing, and mining products. However, the export structure of the country has since changed. Heavy manufacturing held the highest share of exports in 2008-higher than textiles, clothing, and mining (Oh and Kyophilavong 2014). The main export destinations are Thailand, the European Union, East Asia, and Vietnam. These export patterns show that Lao trade is highly dependent on Asian countries, especially its neighboring countries.
III. Literature Review
The literature review is divided into two parts. The first part examines studies on trade and poverty in other developing countries. The second part discusses studies on trade and poverty in Laos.
A number of studies exist on trade and poverty in other countries. These empirical studies show that trade is important for stimulating economic growth (Winter 2004 , Dollar 1992 , Frankel and Rose 1999 . However, the impact of trade liberalization on poverty is complex, with its effect exerting itself through various channels, such as economic growth and stability, households and markets, wages and employment, and government revenue (Winter 2004 , Ravallion 2006 , Dollar and Kraay 2004 .
A range of studies have examined the impacts of trade liberalization on macroeconomic variables and welfare in Asia, 3 with a number of studies investigating the impact of AFTA on individual economies in ASEAN. 4 Of the latter type of studies, Athukorala and Menon (1997) examine the implications of the formation of AFTA for FDI flows and trade patterns in the region. Fukase and Winters (2003) examine the three jei Vol.31 No.2, June 2016, 353~376 Phouphet Kyophilavong, Richard Record, Shinya Takamatsu, Konesawang Nghardsaysone, and Inpaeng Sayvaya http://dx.doi.org/10.11130/jei.2016.31.2.353 channels of AFTA that affect growth in new member countries. Heinrich and Konan (2001) analyze the impact of AFTA on foreign investment and find that the reduction of regional trade barriers could create new attractive investment destinations in ASEAN. Khan and Tongzon (2005) estimate the revenues' losses of the Cambodia, Laos, Myanmar, and Vietnam (CLMV countries) as a result of implementing AFTA, finding that the CLMV countries face significant losses in customs' revenues from AFTA. However, government revenues (tax and non-tax) are likely to rise in CLMV countries. In addition, Ariyasajjakorn et al. (2009) analyze five simulation scenarios of ASEAN and ASEAN PLUS on macroeconomic variables and poverty in countries in and outside ASEAN. Their analysis shows that AFTA PLUS tends to increase the output of capitalintensive goods more than labor-intensive goods. Therefore, less-developed countries like Laos tend to receive smaller benefits compared with other countries. Further, AFTA PLUS tends to widen the income gaps between high-and low-income households across ASEAN countries.
Still, very few studies have examined the impact of AFTA on poverty and the Lao economy. Fukase and Martin (1999) use a basic CGE model to assess the effects of joining AFTA on economic development and determine that accession is indeed economically beneficial. Fane (2006) discusses government policies that ensure the benefits of trade liberalization on income distribution. Menon (1999) examines the impact of Laos' membership in AFTA.
5 Finally, Kyophilavong (2006) uses a CGE model to analyze the potential impact of AFTA on the Lao economy. The simulation results revealed significant benefits from AFTA accession for Laos, especially in nonagriculture sectors. Nevertheless, this model involved only two sectors and did not analyze the impacts of AFTA on poverty and income distribution.
In summary, while several quantitative studies on AFTA in Laos have been conducted, none of these examine the characteristics of gains and losses from AFTA. This is a major gap in the current policy and research fields for a country facing great obstacles to development after joining AFTA.
IV. Methodology
Three models are used in this study: the Global Trade Analysis Project (GTAP) model (a form of CGE), microsimulation, and a logit model. First, the GTAP model is used to analyze the impact of trade liberalization on macroeconomic variables. Second, the results of the GTAP model (prices and wages) are used in the microsimulation to analyze the impact of trade liberalization on poverty. Lastly, the logit model identifies the factors that affect household welfare gains.
A. GTAP model
For our analysis, we use the GTAP model, which is a form of CGE model. A CGE model combines economic theory and empirical data to create an economic tool for policy analysis such as changes in tariffs and their effects on economic systems as a whole. CGE models present the behavior of economic agents (producers, consumers, and government), sectors (industry, agriculture, and services), and factors of production (labor, capital, and land) and come in two basic types: multi-region CGE models and single country CGE models (Hertel 1997 ).
The GTAP model is a multi-region model and is one of the most popular models for analyzing the impact of trade policies. There are various advantages to the GTAP model. First, because it is a multi-region model of world production and trade, it can take into account the overall trade implications of AFTA as well as third-party countries. Second, it contains a database for different sectors and thus can explore the trade implications for various sectors of interest. 6 The latest version of the GTAP database, version 8, is used in this study. To facilitate our analysis, regions are aggregated into 21 separate sub-regions. All 57 sectors remain as delineated in the GTAP database.
The model's closure and free parameters are important factors that influence the model's simulation results. The closure divides the variables into endogenous or exogenous variables. Some studies find that different parameters lead to different policy results (Abler et al. 1999 
B. Measuring welfare impacts
Household welfare is affected by four factors: changes in revenue, expenditures, inputs, and wages (see equation below). As mentioned in the research framework, the measurement of welfare changes as a result of trade liberalization uses the topdown approach linked to the GTAP model and microsimulation. There are two steps to estimating the effect of trade liberalization on household welfare. First, we estimate producer and consumer price changes, as well as price changes in the factors of production from the GTAP model. Second, the price and output changes from the GTAP model are used for the microsimulation. The household welfare change is calculated using Equation (1) in Chen and Ravallion (2004) and Ravallion and Lokshin (2008) .
The results of the GTAP model indicate that the four factors are influenced by changes in wages and consumer and producer prices. Changes in price and production of particular food and non-food items alter household welfare, which is based on a share of revenue from these items. Changes in international demand for particular goods affect household incomes, which depend on a proportion of their marketed production of goods. Wage changes influence household income according to the share of wage income received. Price changes also affect household consumption, with price increases reducing household welfare. Welfare impacts resulting from trade liberalization in terms of the monetary value of utility changes for household income can be expressed as follows 8 : 7 We use some free parameters from Warr (2007) for our estimation. 8 The measurement of the welfare impacts from trade liberalization has some constraints. First is data constraints because the initial data on price and wage levels are not included. Second, this problem can be overcome by calculating a first-order approximation of the welfare impact in a neighborhood of the household's optimum Lokshin 2008) . To link the results from the GTAP model, we conduct data matching between the GTAP database and the fourth Lao Expenditure and Consumption Survey.
9 First, we match the 57 sectors of production and consumption in the GTAP database with the 356 categories of consumption and 117 categories of production in the Lao Expenditure and Consumption Survey (LECS4). Second, we undertake the reconciliation of labor. Third, household income is reconciled. Finally, poverty line income is reconciled.
C. Factors affecting welfare
To analyze the detailed impacts on households, we use a logit model to investigate the factors that influence the absolute gains or losses in welfare. The dependent variable for welfare is Gi. If a household gains from AFTA, the variable equals one and is zero otherwise.
362
Following Anderssson et al. (2005) , Warr (2010), and Chen and Ravallion (2003) , the explanatory variables can be divided into three categories: factors of production, household characteristics, and environmental factors. The logit relation between the probability of a gain or a loss in welfare and the explanatory variables can be expressed as follows:
where Prob = Probability of gains in household welfare (Gi); e −G i = Irrational number to the power of Gi; Gi = Gi equals one if household gains in welfare from AFTA and is zero otherwise; V = Vectors of factors of production; W = Household characteristics; and X = Environmental factors.
α, β i , γ i , and δ i are unknown parameters, and ε is a normally distributed random error term.
In the factors of production, the choice of variables reflect the production capacities of households and include the inputs of land, physical capital, technology, human capital, and labor (variables' definitions are provided in Appendix 1). Land area is an important factor in determining household welfare. We include two categories of land: farmland and land for other agriculture. Physical capacity is difficult to measure. Following the literature, physical capital includes cattle, buffaloes, and pigs. Human capital is one of the most crucial factors in determining welfare. We use the education level of the household's adult members as a proxy for human capital. Technology is also an important factor in determining household welfare. We include two variables as proxies for technology: chemical fertilizers and whether the household runs a business.
The household characteristics are also important factors in determining household welfare. Therefore, we include ages, dependency ratio, 10 and gender of the household 10 Dependency ratio is calculated by dividing the number of dependents by the total number of household members. 
D. Simulation design
We show the possible impacts of AFTA on the Lao economy through four simulation scenarios as follows:
-Simulation scenario 1: Reduced tariff rate Following the CEPT scheme for AFTA, we assume that tariff rate is reduced to 0% in all sectors for all ASEAN members. . By improving institutions and thereby the climate for doing business, AFTA might bring increased FDI to Laos. Following the trends of increasing FDI and key interviews, we assume that the FDI inflow will increase by about 15%.
-Simulation scenario 4: Overall impact of AFTA Simulation scenario 4 combines simulation 1 through simulation 3 as an overall simulation of the impacts of AFTA on the Lao economy. 11 We use two variables to capture the village's access to health services: whether the village has community health works and the village's distance to a hospital. 12 To calculate access to a market, whether the village has its own market is considered a variable. 13 We do not consider the effects from the service sector. 
V. Results
Simulation 4 indicates that AFTA has a positive impact on an increasing Equivalent Variation (EV), real Gross Domestic Product (GDP), and terms of trade. However, it negatively impacts the trade balance. The increase in EV is about 422 million US dollars. The increased EV is mostly the result of the allocative efficiency effect.
14 The GDP quantity index increases by 9.5%, and the terms of trade increase by 3%. However, this latter variable has a negative impact on the trade balance of about 19% (Table 1 ). The effect of AFTA via the tariff cut alone does not have much of a positive impact on the Lao economy in terms of GDP and EV. However, the larger impact from AFTA comes from improvements in trade facilitation (simulation 2) and increased FDI from improvements in the business climate (simulation 3). These results show that the impacts resulting from improvements in trade facilitation and promotion of FDI are larger than those from tariff reduction. 14 There are basically four major sources for any welfare change: allocative efficiency, endowment, technology, and terms of trade (Hanslow 2000 , Adams 2005 . The fourth factor is determined by the change in equity income from ownership of capital endowments and can be broken down as changes in three factors: domestic capital shock, household income earned on capital abroad, and domestic capital owned by foreigners. Using the simulated price and output changes based on the GTAP model, the predictions regarding changes in welfare and poverty are created using the LECS 4. Table 2 summarizes the results of the microsimulation. The first panel in the table shows the mean change in welfare for households from AFTA in terms of rural and urban regions.
As the table depicts, all numbers are negative, which means that, on average, Lao households are net buyers rather than sellers. The fourth column indicates that estimated per capita welfare changes. AFTA increases welfare in Laos by 11.85% on a national level. However, the direction of the welfare change in rural areas is larger than in urban areas (20.09% in rural areas versus 6.20% in urban areas). In the panel, we estimate the welfare changes by region (north, central, and south); all regions gain from AFTA. However, households in the south of Laos experience the most gains compared with other regions.
The second panel in the table shows the change in economic inequality because of AFTA by using the Gini index. 15 We find AFTA influences reduction in inequality on a national level, although the change is relatively small. Inequality in rural areas increases slightly. Moreover, we predict that inequality in urban areas will only slightly decrease. Inequality across regions and in Vientiane decreases but increases in other regions. These findings indicate that the inequality changes from AFTA are heterogeneous across regions.
The third panel shows the poverty impacts of AFTA. Poverty increases about 3.81% at the national level.
16 On a sub-national level, however, poverty drops in rural areas but increases in urban areas. This finding indicates AFTA has a heterogeneous impact on poverty.
As discussed in this section, AFTA's impacts on welfare are positive on a national level for urban and rural households. In addition, welfare increases across all regions. Furthermore, AFTA reduces inequality on the national level, but its impacts on inequality are heterogeneous across the regions. Although AFTA might increase poverty as measured by expenditures, such changes are relatively small.
There are three main reasons for increased welfare in rural households rather than in urban ones: increases in wages, lower prices for production goods, and increases in the prices of agricultural products. Rural areas gain more wage income (unskilled labor) in jei org/10.11130/jei.2016.31.2.353 366 the agricultural sector as a result of AFTA than urban areas. AFTA leads to lower prices for necessary consumption goods, such as those used in food production, agricultural machinery, and other manufacturing goods. The agriculture sector is mainly located in rural areas. Therefore, rural areas might benefit from increased revenue because of increases in crop prices brought about by AFTA. Table 3 contains the results of the logit model. Out of 23 explanatory variables, 13 are statistically significant in determining the absolute gains or losses in welfare (Gi), including the factors of production, household characteristics, and environmental factors.
Among factors of production vaiables, all of the variables for human capital are strongly significant, and it appears that household member literacy and the education level of household heads are positively related to welfare. The variables related to technology-chemical fertilizers and whether a household runs a business-appear to have different effects on welfare. The use of chemical fertilizers has a positive and significant effect, but running a business has a negative and significant effect. These findings indicate that households that run businesses lose welfare as a result of AFTA. It is possible that they might lose welfare only in the short term, but in the long term, they gain more benefits as a result of AFTA. (Notes) (i) The superscripts *, **, and *** denote rejection at 10, 5, and 1% critical values.
(ii) Gi is a latent factor that determines whether a monetary-valued household welfare change (Gi) by AFTA is positive or negative. Factors with positive (negative) coefficients indicate that these factors are positively (negatively) associated with the probability that these households increase their welfare by AFTA. (Source) Authors' calculations based on LECS 4.
In regard of Household characteristics, the results demonstrate that all of the variables of household characteristics have an insignificant impact on welfare, which means that these characteristics hold less influence over absolute welfare gains or losses. This is in contrast with the study of Anderssson, Engvall, and Kokko (2005) .
Finally, in Environmental factors, the results of the study indicate that there are only two environmental factors out of six-village access to health services and marketsthat are statistically significant and positively related to welfare. 
VI. Conclusion
The impact of trade liberalization on poverty is of major interest to academics and policy makers at the local and international levels. There are some remaining questions as to whether or not trade liberalization is good for poor households. In Laos, the AFTA could have positive and negative impacts on poverty depending on various factors, including the characteristics of households. There is therefore significant concern as to whether trade liberalization, especially the provisions of AFTA, raises or alleviates poverty. However, very few studies exist that focus on the impacts of AFTA on poverty in Laos. The main objective of this study is to assess those impacts with a CGE model (GTAP), micro-simulation, and a logit model.
The GTAP simulation results show that the direct impact of tariff cuts is minimal. However, the indirect effects from AFTA, such as the improvement of trade facilitation and the promotion of FDI, are expected to be much larger. Laos experiences the growth of a much more significant trade deficit from AFTA. AFTA increases not only real GDP and welfare in Laos but also increases its trade deficit and creates winners and losers in production outputs. The AFTA also contributes to poverty reduction in terms of increasing wages for both skilled and unskilled labor and it does not increase income inequality in Laos.
The FDI inflows to Laos have increased since the introduction of the FDI promotion laws in 1994. More than 70% of the capital inflow into Laos was for the resource sector, such as mining and hydropower, from the 1980s to the 2010s (Kyophilavong 2009 ). Therefore, the Lao government should promote more FDI that is diversified. In order to achieve that goal, it is important to improve the regulations and laws to meet the needs of FDI. In addition, it is important to consider providing more tax incentives and other incentives for FDI. The development of Special Economic Zones (SEZ) is also an important factor in attracting FDI to the manufacturing and agricultural sectors (Nozaki and Kyophilavong 2015) to promote long-term economic growth to reduce poverty. Second, it is important to improve trade facilitation. Laos is a land-locked country and is facing physical and institutional issues on trade facilitation. The time and costs for exports and imports are higher than the averages in East Asia & Pacific, Cambodia, and Thailand. Therefore, policy makers should improve trade facilitation in order to gain more benefits from AFTA.
From the results of the micro-simulation, the impacts of AFTA on welfare are positive on the national level and for urban and rural households on the whole. The AFTA also reduces inequality at the national level but its impacts on inequality are heterogeneous across the regions. The logit model indicates that the beneficiaries of AFTA are determined by whether households have access to irrigation, the number of livestock, the number of literate members of the household, the education level of the household's head, the land area of the household, and access to the community and a market. From this finding, we recommend the following: First is to increase the irrigated areas under cultivation. These areas account for only 28% of the total area under cultivation. Even though the irrigated areas under cultivation have declined by 3%, they accounted for only 12% of all of the agricultural land in 2012. Irrigated areas are an important factor in reducing poverty and income gaps because irrigation could allow farmers to produce crops during dry seasons for commercial proposes. Therefore, the Lao government should increase these areas especially in poor rural areas. Second is to improve education at all levels. The promotion of primary school education and higher education are a priority of the Lao government (GoL 2015). However, the education level is still low especially in rural areas. For instance, the adult literacy rate is relative low and accounted for about 72% of the adult populace in 2006 (World Bank 2016a). Moreover, the investment in education is still low and accounted for 15% of the government's expenditure during 2011~2015 (World Bank 2016b). Because the literacy of household members and the education level of household heads play important roles in increasing the welfare from trade liberalization, the government should invest more on education, especially in rural areas. Third is supporting the use of chemical fertilizers. Agriculture productivity is still low in Laos. The average rice production was 1.76 tons per hectare in 2012. There are a number of reasons for this low productivity. One of the important factors might be the lack of chemical fertilizers due to the high cost of chemical fertilizers. Therefore, it is important to support farmers in the use of more chemical fertilizers through the elimination of import restrictions and through subsides to support a reduction in the price of chemical fertilizers. 2015 , Revised 29 February 2016 , Acceped 28 April 2016 jei Effects of AFTA on Poverty: Evidence from Laos
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